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Overview

 Public Health in the Genomics Era

 Examples of CDC Public Health Genomics
Building Block Initiatives

e Near Term Directions
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Welcome to the Genomics Eral

URL of this page: http
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Genomics to biology

Nature 2005 ARTICLES

A haplotype map of the human genome

The International HapMap Consortium*

Inherited genetic variation has a critical but as yet largely uncharacterized role in human disease. Here we report a
public database of commaon variation in the human genome: more than one million single nuclectide polymorphisms
(SNPs) for which accurate and complete genotypes have been obtained in 269 DNA samples from four populations,

including ten 500-kilobase regions in which essentially all information about common DNA variation has been extracted.
These data document the generality of recombination hotspots, a block-like structure of linkage disequilibrium and low
haplotype diversity, leading to substantial correlations of SNPs with many of their neighbours. We show how the
HapMap resource can guide the design and analysis of genetic association studies, shed light on structural variation and
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recombination, and identify loci that may have been subject to natural selection during human evolution.
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“The SNPs are down: genotyping for the
rest of us”

« “Human genotyping has
never been hotter, and a
sophisticated set of
array-based tools now
simplifies the process
dramatically, facilitating
everything from small
basic research studies to
complex genetic FOURPATION
epidemiology.”

Sebioera @ e e
A. Dove. Nat Methods 2005;2, 989 - 994 GAIN Prog b 2 T

GAIN HOME PAGE OCIATION INFORMATION NETWORK (GAIN)
» Partnerships
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ene Increases Diabetes Risk, Scientists Find”

?
(New York Times, January 16, 2005)
 “Scientists have discovered W Diabetes P
avariant gene that leads to a Ry SECASEE e
S Important genetic discovery could treat diabetics

Diahetes Info
Perlegen Sciences

The Diabetes Forum

sizeable extrarisk of Type 2
Diabetes and is carried by

more than a third of
Americans...An immediate

practical consequence of
the discovery would be to
develop a diagnostic test to
identify people who carry
the variant gene. If people
knew of their extra risk, they
would have an incentive to
stay thin and exercise.”

Grant SFA et al. Nat Genet Jan 2006
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“Genetic Testing for Sale”

Contact Us

[ ]
SCIonam Optimal health through genetics™

About Sciona Products Scientific Leadership Commercial Leadership Ethical Leadership

Retail Partners

Current Focus  Industry News &

reial Leadership = Retail Partners

PRODUCTS
Roche Makes Waves with AmpliChip Launch
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Predictive Genomics for Personalized Medicine

Cverview
For Patienty
For Clanicions
Labs Taazy
Echserifion
Rescurces

By hamessing
powi

n each pa
anment, “

* conditions

Evaluation and Safety (OIVD)

| Hoe | Overvie | 1VD Products | Consumer Info | Laboratory Info | Regulatory Assistance |

OIVD Requests a Meeting with Roche Diagnostics Regar

CYP430 Microarray
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What is “Public Health Genomics”?
(Institute of Medicine, 2005)

“*An emerging field that Implications of
assesses the impact of glfgl?:’;l‘;saff;
genes and their

Interaction with

behavior, diet and the

environment on the

population’s health”

SAFER*HEALTHIER+* PEOPLE"




The Public Health Genomics Enterprise

Population
Sciences

o

Genome-

Improvement
based

in
Science and
Technology

3

Humanities
and Social
Sciences

Population
Health

—(C (The Bellagio Working Group, 2006)
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Public Health Genomics at CDC

roooooooooak Examples of Building Block Initiatives poooooooooaodaade

« Evaluation of Genomic Applications in Practice and
Prevention (EGAPP)

Family History Public Health Initiative

National Profile of Genetic Variation

Integrating Genomics into Public Health Investigations and
Preparedness

Public Health Genomics Response Capacity
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Evaluation of Genomic Applications
In Practice and Prevention (EGAPP)

roocoocooooek  Benefit: Build the Evidence Base  cocococooooaooae

* Independent panel to evaluate genetic tests and
other genomic applications
HATNEREYY
HREENETINHHN EE
» Provide evidence base for practitioners and protect "' 8 f L RERA
public from harm USSNERIT I
BARNT 14l
HitE#WHUNEN U-T-'I'::

o CDC accepts key leadership role recommended by il RATR :';H'--

Nl ESIWA Ul
many groups '.?l -11:‘F”r|_1,"'.:'l.

GBI

» Extends CDC efforts in newborn screening and
genetic testing quality assurance
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Family History Public Health Initiative

OO0 Benefit: Tools for Prevention oo dd00000000C

Family history captures shared genes, behaviors,
and environment

Use to target screening, prevention

CDC tool (6 diseases) & validation study in jgaf=
collaboration with CDC, NIH, academia

Partnership with Surgeon General
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National Profile of Genetic Variation

20000000 Benefit: Population Data for Health Impact (>Co0000000ead

« NHANES: Representative sample of U.S.
population with rich clinical, laboratory and

exposure data O 0O 0O O O O
/H\/H\/H\/H\/H\/H\

» Needed for estimating numbers of people g\ 8\ &\ 2\ 22\
at risk and who could benefit from T T T R T I T T

- - O O O O o o0
Interventions /H\/H\/H\/H\/H\/ﬁ\

e CDC working group projects:
Phase |: 100-200 variants
Phase II: 300,000-500,000 variants
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Genomics in Public Health Investigations

2000000 Benefit: Prevent and Control Disease in Communities >x0oo00@0C

e Pathogen genomics a key public health
(e]e]

 Human genomics: susceptibility,
vaccine and drug response, adverse
effects

 Identify environmental factors for
Intervention
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Public Health Genomics Response Capacity

2000000 Benefit: Prepare public health capacity & workforce — >00o0000d

Want to Learn More about Genomics?

Six Weeks to Genomic Awareness is a free, online series of six modules designed to provide

1 C e n te rS fo r eXC e I I e n Ce i n g e n O m i CS & public health professionals a foundation for understanding how gnomics advances are

relevant to public health.

b I I C h e alth The series inCIUdES:
u © Introductory Genomics Concepts
© Examination of Genes in Populations

© Genetic Testing
© Gene-Environment Interactions

* Integrating genomics into state *
programs e

 Public health genomics workforce bC | ’
competencies N i

* Reports, website, online courses, = Frsrm
weekly update .

* OGDP HOME

= WEEKLYT UPDATE

* FREQUENTLY ASKED QUESTIONS
= CDC ACTIVITIES

= FAMILY HISTORY

. = GEMOMICS IN PRACTICE
0 SERY [(_gx_b
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Public Health Genomics: a Vision for the Future

2016

CDC attains more
health impact goals

Healthy people in every life stage
Healthy people in healthy places
Preparedness for health threats

Global health

2006
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Public Health Genomics: a Vision for the Future

2016

CDC attains more
health impact goals

Healthy people in every life stage
Understand health effects of
gene-environment interaction via

Healthy people in healthy places
At Al public health investigations

Preparedness for health threats : :
Determine prevalence of gene variants

Global health in the US and within communities

Develop and make family history tools
available for prevention

2006

Evaluate genetic tests to build
evidence base for practice
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Public Health Genomics: a Vision for the Future

2016

CDC attains more
health impact goals

Public health genomics

laboratory capacity Understand health effects of

gene-environment interaction via

Trained public health workforce public health investigations

Determine prevalence of gene variants

Pulslle el et ies in the US and within communities

genomics capacity

Develop and make family history tools
available for prevention

2006

Evaluate genetic tests to build
evidence base for practice
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Near Term Directions in Public Health
Genomics at CDC

 Enhancing networking and collaborations
* Developing CDC goals oriented initiatives
« Making seed funding available

 Emphasizing career development
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